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AMENDMENT UNDER 37 CFR 1.111 



MS Amendment 
Commissioner for Patents " 



P.O. Box 1450 



Alexandria, VA 223.13-1450 



Dear Sir: 





/ v."\ 



INTRODUCTORY COMMENTS 

X/ ; % \ X''X 



In response to the no%final Office Action dated October 2, 2007, please amend this 

X \X • Wis 

application as'follpws. 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 
of this paper. 




Remarks/Arguments begin on page 13 of this paper. 
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Application No. 10/705,389 Docket No.: 21 058/1 206459-US2 

Amendment dated 

Preliminary Amendment 

AMENDMENTS TO THE CLAIMS 

Listing of Claims: 

This Listing of Claims will replace all prior versions, and listings, of claims in the 
application: 

1-45 (Cancelled) 

46. (Currently amended) A method for sequencirig'nucleic acid^omprising: 

\\ 

a) attaching a template nucleic acid molecule having from about 10 to approximately 

•'""X \ ) \ \ / 

100,000 nucleotides in length to a cantilever suitable for detecting^ iriziss dependent property 



associated with the cantilever, resulting informing an attached template nucleic acid; wherein the 
attached template nucleic acid is partially double stranded prior to, concurrent with or subsequent 

to the attaching of the template^nucleic acid; \\ 

\ 

b) contacting the attached template nucleic acid molecule with at least one type of a 
complimentary nucleotid^s|rac x tarally suitable for mass labeling; wherein the complimentary 
nucleotidexomprises a 3' blocking or^protecting group; 

<^cX incubating the attached template'nucleic acid molecule and the complimentary nucleotide 
under conditions suitable for incorporating the complimentary nucleotide to the attached template 

W }J 

nucleic acid in a position complementary to a nucleotide in the attached template nucleic acid, 
wherein the complime^m^ruicleotide incorporated in the attached template nucleic acid is mass 
labeled prior to, concurrent with, or subsequent to the incorporation, yet prior to the addition of a 
next complimentary nucleotide; wherein complimentary nucleotides of different types have 
different mass labels that are attached to the complimentary nucleotides during said method for 



{ W:\2 1 058\ 1 206459-us2\0 13168 1 9.DOC IIIIDIIllllllllllllllinilOlMlllllll } 



2 



Application No. 10/705,389 Docket No.: 21058/1206459-US2 

Amendment dated 

Preliminary Amendment 

sequencing nucleic acid ; and 

d) identifying the complimentary nucleotide incorporated in the attached template nucleic 
acid by detecting a change in the mass dependent property associated with the cantilever, 

wherein the change is indicative of the incorporation of the complimentary nucleotide in the 

/_ \ 

attached template nucleic acid. 




47. (Original) The method of claim 46, wherehtthe complimentary nucleotide comprises a 



chemical structure selected from the group consisting of deoxyadehosihe 5' triphosphate (dATP), 
deoxythymidine 5' triphosphate (dTTP), d^xyguanosine 5' triphosphate (dGTP) and 



deoxycytosine 5' triphosphate (dCTP). 






48. (Original) TKe method of claim 46, wherein the complimentary nucleotide comprises a 



chemical structure selected from thff group consistirig olf adenosine 5' triphosphate (ATP), 

^tSSIk x. 



thymidine 5- triphosphate (TTP), giianosine 5 f triphosphate (GTP) and cytosine 5' triphosphate 




49. (Original)xjhe method of claim 46, wherein the change in the mass dependent 
property of the structi^pMetermined by detecting deflection and/or resonant frequency shifts in 
the cantilever. 



50. (Original) The method of claim 49, wherein the deflection and/or resonant frequency 



{W:\21058\1206459-us2\01316819.DOC ill 
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Application No. 10/705,389 Docket No.: 21058/1206459-US2 

Amendment dated 

Preliminary Amendment 

shift is detected by optical beam detection, piezoelectric detection, piezoresistance detection or 
electrical resistance detection. 

5 1 . (Original) The method of claim 46, wherein a single nucleotide polymorphism 
(SNP) is identified. 




52. (Original) The method of claim 46, further comprising iteratively.repeating parts b) 



through d), wherein for each iteration the attached template is contacted with a different type of 
complimentary nucleotide. < \ 




53. (Original) The method of claim 4o\ further comprising hybridizing a primer to the 



attached template nucleic acid.^ 

/ ■ ... . -h 





N V ; X \;:\ 

54. (Original) The method of claim 53, whereihthe labeled nucleotides are covalently 



: 2 - : 

attached to the 3.' end of the primer by a polymerase 




V 



55. Original) The method of claim 46, wherein the method comprises a plurality of 



cantilevers, the^aritilevers being arranged in a selected pattern. 

56. (Original) A method for sequencing nucleic acid, comprising: 



a) attaching a template nucleic acid molecule having from about 10 to approximately 
100,000 nucleotides in length to a cantilever suitable for detecting a mass dependent property 

{W:\21058\1206459-us2\013 16819.DOC 11111111111111111111110111111111 } 4 



Application No. 10/705,389 Docket No.: 21 058/1 206459-US2 

Amendment dated 

Preliminary Amendment 

associated with the cantilever, resulting in forming an attached template nucleic acid; wherein the 
attached template nucleic acid is partially double stranded prior to, concurrent with or subsequent 
to the attaching of the template nucleic acid; 

b) contacting the attached template nucleic acid molecule with^first type of complimentary 



nucleotide structurally suitable for mass labeling, a second typ^of complimentary nucleotide 

structurally suitable for mass labeling, a third type of complimentary nucleotide structurally 

/y \, 
suitable for mass labeling, and a fourth type of complimentary nucleotide structurally suitable for 

^'• : \\ X\ \/ 

mass labeling; wherein the first, second, third and fourth^types^of complimentary nucleotides 



X 
x 



comprise a 3' blocking or protecting group; 



V \ \ x 



c) incubating the attached template nucleic acid molecule and the first, second, third and 



fourth types of complimentary^nucleotides under x cQnditions s suitable for incorporating the first 



type of complimentarytoicleotide tp|the attached template nucleic acid in a position 

N \ v v y 'y"- ? 

complementary to a nucleotide in the attached template nucleic acid, wherein the first type of 
complimentary nucleotide incorporated in the attached template nucleic acid is mass labeled prior 
to, concurrent with, or subsequent to the incorporation, yet prior to the addition of a next 

^ x v'x V\ y 

complimentaiymucleotide; wherein the first, second, third and fourth types of complimentary 

\\ If 

nucleotides have different masf labels that are attached to the complimentary nucleotides during 
said method for sequencing nucleic acid ; and 

<r 

d) identifying the first type of complimentary nucleotide incorporated in the attached 
template nucleic acid by detecting a change in the mass dependent property associated with the 
cantilever, wherein the change is indicative of the incorporation of the first type of complimentary 
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nucleotide in the attached template nucleic acid. 



57. (Original) The method of claim 56, wherein one or more of the first, second, third and 
fourth types of complimentary nucleotides comprise a chemical stmcturerselected from the group 
consisting of deoxyadenosine 5' triphosphate (dATP), deoxythymidihe 5\triphosphate (dTTP), 

/7 \ \ 

deoxyguanosine 5' triphosphate (dGTP) and deoxycytosine 5\triphosphate (dGTP). 



/ ... \ 



58. (Original) The method of claim 56, wherein one or more of the first, second, third and 
fourth types of complimentary nucleotides comprise a chemical structure selected from the group 
consisting of adenosine 5' triphosphate (ATP), thymidine 5' triphosphateXTTP), guanosine 5' 
triphosphate (GTP) and cytosine 5' triphosphate x (CTP)? ^ 





59. (Original) The^method of£laim 56, wherienUhe change in the mass dependent 

/ t L 



property of the^t^ture is determined by detecting^eflection and/or resonant frequency shifts in 
the cantilever. ^ v \ 

d \ ■ \ \ v 

60. (Original) The method of claim 59, wherein the deflection and/or resonant frequency 
shift is detected by opticaKbeam detection, piezoelectric detection, piezoresistance detection or 
electrical resistance detection. 



6 1 . (Original) The method of claim 56, wherein a single nucleotide polymorphism (SNP) 
is identified. 
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Amendment dated 

Preliminary Amendment 

62. (Original) The method of claim 56, further comprising iteratively repeating parts b) 
through d), wherein for each iteration the attached template is contacted with a different type of 
complimentary nucleotide. 



63. (Original) The method of claim 56, further comprising hybridizing a primer to the 

/ \ 

attached template nucleic acid. 



64. (Original) The method of claim 63, whereiiirtlie labeled nucleotides are covalently 



attached to the 3' end of the primer by a polymerase. 



65. (Original) The method of claim 5oV wherein the method comprises a plurality of 

-V,-.. ...... 




cantilevers, the cantilevers being arranged in a selected pattern. / 




x< y 

lllll \\ 
66. (Original) A method forjsequencing nuclei&acid, comprising: 

a^ifta^iiig a teniplat e nucleic acid molecule having from about 10 to approximately 
100*000 nucleotides in length to a cantileyer suitable for detecting a mass dependent property 
associated withihe cantilever,|resulting in forming an attached template nucleic acid; wherein the 
attached template nucleic acufis partially double stranded prior to, concurrent with or subsequent 



to the attaching of the template nucleic acid; 

b) contacting the attached template nucleic acid molecule of a) with at least one type of a 
complimentary nucleotide structurally suitable for mass labeling; wherein the complimentary 
nucleotide optionally comprises a 3 f blocking or protecting group; 

{ W:\2 1 05 8\ 1 206459-us2\0 131681 9.DOC IIIIIII11IM11IMI0I1DIU1I } 



Application No. 10/705,389 Docket No.: 21 058/1 206459-US2 

Amendment dated 

Preliminary Amendment 

c) incubating the attached template nucleic acid molecule and the complimentary nucleotide 
under conditions suitable for incorporating the complimentary nucleotide to the attached template 
nucleic acid in a position complementary to a nucleotide in the attached template nucleic acid, 
wherein the complimentary nucleotide incorporated in the attached template nucleic acid is mass 



labeled prior to, or concurrent with the incorporation, yet prior to the addition of a next 

/'/ \ \ 
/ f \ \ 

complimentary nucleotide; wherein complimentary nucleotides of different types have different 
mass labels that are attached to the complimentary nucleotides during said method for sequencing 



nucleic acid ; and ^ "\ 



d) identifying the complimentary nucleotide incorporated in the attached template nucleic 
acid by detecting a change in the mass dependent property associated with the cantilever, 
wherein the change is indicative of the incorporation ophe%mpiimentary nucleotide in the 



attached template nucleic acid.. \\ 

67. (Original) JThe method of claim.66^' wherein the complimentary nucleotide comprises a 




chemical structure selected from the group consisting of deoxyadenosine 5' triphosphate (dATP), 
deoxythymidine 5' triphosphate. (dTTP),^eoxyguanosine 5' triphosphate (dGTP) and 
deoxycytosine triphosphate)(dCTP). 





68. (Original) The method of claim 66, wherein the complimentary nucleotide comprises a 
chemical structure selected from the group consisting of adenosine 5' triphosphate (ATP), 
thymidine 5' triphosphate (TTP), guanosine 5* triphosphate (GTP) and cytosine 5' triphosphate 
(CTP). 

{W:\21058\1206459-us2\013 16819.DOC IlillliillHillliilOllDBH } 



Application No. 10/705,389 
Amendment dated 



Docket No.: 21058/1206459-US2 



Preliminary Amendment 

69. (Original) The method of claim 66, wherein the change in the mass dependent property 
of the structure is determined by detecting deflection and/or resonant frequency shifts in the 
cantilever. 



70. (Original) The method of claim 69, wherein the deflectionand/br resonant frequency 
shift is detected by optical beam detection, piezoelectric detection; piezoresistance detection or 



electrical resistance detection. 




-a 



\ x - ^ 



1 1 . (Original) The method of claim 66, wherein a* single nucleotide polymorphism (SNP) 



is identified. 



V; 




72. (Original) The method of claim 66,^further compri repeating parts b) 

through d), wherein for<each iteratiori\the attached template is contacted with a different type of 





complimentary nucleotide. 

/73.x (Original) The method of claim.66, further comprising hybridizing a primer to the 



X v.\ \ . 

attached template nucleic acid. \ 



74. (Original) T^method of claim 73, wherein the labeled nucleotides are covalently 
attached to the 3' end of the primer by a polymerase. 



75. (Original) The method of claim 66, wherein the method comprises a plurality of 
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cantilevers, the cantilevers being arranged in a selected pattern. 



76. (Original) A method for sequencing nucleic acid, comprising: 



a) attaching a template nucleic acid molecule having from about 10 to approximately 

/&'\ ■ \ 

100,000 nucleotides in length to a cantilever suitable for detecting a mass dependent property 
associated with the cantilever, resulting in forming an attached template nucleic acid; wherein the 

attached template nucleic acid is partially double stranded priorcto, concurrent with or subsequent 

\ \\ \ / 

to the attaching of the template nucleic acid; \ \ / V" V 

/ 



b) contacting the attached template, nucleic acid molecule^with a first type of complimentary 
nucleotide structurally suitable for mass labeling, a second type of complimentary nucleotide 

w y 

structurally suitable for massiabeling, a third type.Qfxomplimentary nucleotide structurally 
suitable for mass labeling^ and a fourth type of complimentary nucleotide structurally suitable for 
mass labeling; wherein the.first, second,.third and fourth types of complimentary nucleotides 
optionally comprise a 3 ' blockinjg or protecting group; 

</~c) mcubating the attached template nucleic acid molecule and the first, second, third and 

\\ ^ y 

fourth types of complimentary nucleotides under conditions suitable for incorporating the first 
type of compliment^ ^ucleptide to the attached template nucleic acid in a position 
complementary to a nucleotide in the attached template nucleic acid, wherein the first type of 
complimentary nucleotide incorporated in the attached template nucleic acid is mass labeled prior 
to, or concurrent with the incorporation, yet prior to the addition of a next complimentary 
nucleotide; wherein the first, second, third and fourth types of complimentary nucleotides have 



{ W:\2 1 058\1 206459-us2\0 1 3 168 1 9.DOC IlilllllllllllMlilDIllin } 
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Amendment dated 

Preliminary Amendment 

different mass labels that are attached to the complimentary nucleotides during said method for 
sequencing nucleic acid ; and 

d) identifying the first type of complimentary nucleotide incorporated in the attached 
template nucleic acid by detecting a change in the mass dependent property Associated with the 
cantilever, wherein the change is indicative of the incorporation of the first type of complimentary 



nucleotide in the attached template nucleic acid. /\ \\ 





77. (Original) The method of claim 76, wherein one or/more of the first, second, third and 



fourth types of complimentary nucleotides^comprise a chemical structure selected from the group 

V>--^ \ v ? 

consisting of deoxyadenosine 5' triphosphate (dATP)^ deoxythymidine 5' triphosphate (dTTP), 
deoxyguanosine 5' triphosphate (dGTP) and deoxycytosine 5 ^triphosphate (dCTP). 



78. (Original) The method.bf claim 76, wherein one or more of the first, second, third and 
fourth type^#complimentary nucleotides comprise a chemical structure selected from the group 
consistingxof adenosine 5Vtriphosphate (ATP), thymidine 5* triphosphate (TTP), guanosine 5' 
triphosphate. (GTP) and cytosine 5' triphosphate (CTP). 

79. (Original) TCie'method of claim 76, wherein the change in the mass dependent property 
of the structure is determined by detecting deflection and/or resonant frequency shifts in the 
cantilever. 
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Preliminary Amendment 

80. (Original) The method of claim 79, wherein the deflection and/or resonant frequency 
shift is detected by optical beam detection, piezoelectric detection, piezoresistance detection or 
electrical resistance detection. 




8 1 . (Original) The method of claim 76, wherein a single nucleotide polymorphism (SNP) 



is identified. 



f 




82. (Original) The method of claim 76, further comprising iteratively repeating parts b) 
through d), wherein for each iteration the attached template ^contacted with a different type of 



complimentary nucleotide. 



83. (Original) The method of claim 76,^furtherxomprisiiig hybridizing a primer to the 

attached template nucleic/acid, x - \ 

/•Six v-1 



) 



84. (Original) The method of claim 83y wherein the labeled nucleotides are covalently 



attached :tb the 3' end of the primer by, a polymerase. 




85. (Original) The methbd of claim 76, wherein the method comprises a plurality of 
cantilevers, the cantilevers-being arranged in a selected pattern. 

y 



86. (New) The method of claim 46, wherein the mass labels are selected from the group 
consisting of nanoparticles, nanoparticle aggregates, carbon nanotubes, fullerenes, functionalized 
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fullerenes, functionalized fullerenes, quantum dots, dendrimers, polymers, and combinations 
thereof. 



87. (New) The method of claim 56, wherein the mass labels are^ected from the group 
consisting of nanoparticles, nanoparticle aggregates, carbon nanotubes, fullerenes, functionalized 



fullerenes, functionalized fullerenes, quantum dots, dendrimers, polymers^iandxombinations 



thereof. 




. • 7 

88. (New) The method of claim 66, wherein the mass lapels are selected from the group 
consisting of nanoparticles, nanoparticle aggregates, carbon nanotubes* fullerenes, functionalized 



fullerenes, functionalized fullerenes, quantum dots, dendrimers, polymers, and combinations 



thereof. 





89. (New) -The method of claim 76, wherein/the mass labels are selected from the group 



consistingiof nanopartic^^^opi^|[e aggregates, carbon nanotubes, fullerenes, functionalized 



fullerenes^ functionalized fullerenes, quantum dots, dendrimers, polymers, and combinations 
thereof. 
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Amendment dated 

Preliminary Amendment 

REMARKS 

The undersigned thanks Examiner Sisson for withdrawing the rejections in the Action 
of April 23,2007. 

Independent claims 46, 56, 66 and 76 have been amended tarecite that 

^//" ' • 

"complimentary nucleotides have different mass labels that are attached to the complimentary 

// \ \ 

nucleotides during said method for sequencing nucleic acid ." This underlined limitation is 
supported by paragraph [0035] of the specification which states that "[t]he identity, of an 



incorporated labeled nucleotide 218 may be determined from the distinctive change in mass 

and/or surface stress of the structure 116, 212." This statement means that the mass labels are 

\ \ 

attached to the complimentary nucleotides during the method for sequencing nucleic acid in 

\ \ \< \ v / 

order for the identity of an incorporated labeled nucleotide 218 be determined from the 

\ \ // \ / 
distinctive change in mass and/orxsurface stress v o£the structured 16, 212. 

// X : ;A \\ 
Claim Rejections - 3S$JSC 103 \ 

I 



Claims 46-85 were rejected as being obvious over Allen in view of Koster and 



Monforte. This rejection is respectfully traversed. 

^"X-; Ns The Examiner acknowledges,that Allen fails to teach mass labels or the use of 3' 

w \\ y 

blocking groups. See paragraph 8 of the Action. The Examiner attempts to fill these gaps in 

\ \ Y.j 



Allen by resorting^^ Monforte. However, both Koster and Monforte relate to 

releasable mass label^that are released during the DNA sequencing. On the other hand, in the 
method of the claimed invention the mass labels are attached to the complimentary nucleotides 
during said method for sequencing nucleic acid as recited in independent claims 46, 56, 66 and 
76. 
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Amendment dated 

Preliminary Amendment 

Furthermore, the DNA sequencing methods of Allen and the present invention are 
totally different from those of Koster and Monforte. The DNA sequencing methods of Allen 
and the present invention rely on a cantilever method to detect increment of mass by the 
addition of a nucleotide. On the other hand, the methods of Koster and Monfort rely on mass 



spectroscopy wherein a mass label is released during DNA sequencing for the determination of 



a DNA sequence. The cantilever method of Allen and the mass spectroscopy methods of Koster 
and Monfort operate on totally different mechanisms./Inthe cantilever method of Allen, the 



identity of a nucleotide is determined by "a local4ehsitive force detector capable of reliably 
detecting the incorporation of a nucleotide of interest intoYgrowing polynucleotide chain." See 



column 4, lines 24-27, of Allen. On the other hand, in the mass spectroscopy methods of Koster 
and Monfort the identity of a nucleotide is determined by releasing ^a releasable mass label 
during DNA spectroscopy: ^Thiis; Allen' s cantilever method is not combinable with the mass 
spectroscopy methods of Koster and| Monfort. As x ^result, even if a person of ordinary skill in 



this art would have been ml^at^ with Koster and Monfort, which 

Applicant s'respectfully disagree; one would not have arrived at the claimed method of the 




presehfeihvention. X \ 

W v \ 

Newclaims 86-89 are supported by original claim 9. These new claims recite that the 



mass labels are selected from the group consisting of nanoparticles, nanoparticle aggregates, 
carbon nanotubes, fuUirenes, functionalized fullerenes, functionalized fullerenes, quantum dots, 
dendrimers, polymers, and combinations thereof. Please note that the releasable mass labels of 
Koster and Monfort are totally different from the attached mass labels recited in new claims 86- 
89. In fact, the species of mass labels from original claim 9 that could be used as releasable 
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mass labels have been excluded in new claims 86-89. 

In view of the above amendment, applicant believes the pending application is in 
condition for allowance. 
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